(19) 




Europaisches Patentamt 

v . ■ " « ■ i 

'• I 

European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

08.11.2000 Bulletin 2000/45 

(21) Application number: 00401254.8 

(22) Date of filing: 05.05.2000 



(ii) tzr 1 050 413 A2 

i t * 

EUROPEAN PATENT APPLICATION 

(51) mt CI7: B41M 5/00, C09D 5/02 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Chao, Hung-Tai 


MC NL PT SE 


Cumberland, MD 21502 (US) 


Designated Extension States: 4 


• Dematte, Michael L. 


AL LT LV MK RO SI . . 

, — - -. ■> 


,. Columbia, MD 21044 (US) 


(30) Priority: 06.05.1999 US 305922 


(74) Representative: Portal, Gerard et al 




Cabinet Beau de Lomenie 


(71) Applicant: WESTVACO CORPORATION 


158, rue de I'Universite 


New York New York 10171 (US) 


75340 Paris Cedex 07 (FR) 



(54) Coating composition for jjse, in an -ink-jet ink-recepjtor sheet . 



» 



(57) The invention relates to a coating composition. 

This coating composition may be used to coat a sur- 
face, preferably at least one surface of a recording 
sheet, in particular a recording cellulosic or paper sheet, 
comprising a binder and pigment, characterized in that 
said pigment comprises a mixture, in weight ratio, of 
from about 40-60% Kaolin clay and 60-40% calcined 
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clay. 

The preferred pigment component is a 50/50 weight 
mixture of Kaolin clay and calcined clay and the pre- 
ferred binder component is polyvinyl acetate. 

The invention coating composition has been found 
to possess a high absorption capacity for the vehicle of 
an inkjet ink and good compatibility with ink receptive 
top coating applied over the base coat. 
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Description 

[0001] The present invention relates generally to a 
coating composition usable to coat a surface, a base 
coated recording sheet, notably for ink-jet recording, 
said recording sheet being preferably a paper recording 

sheet. 

Background of the Invention 

[0002] Conventional inkjet recording sheets are pre- 
pared by coating a paper surface with a coating compo- 
sition containing a porous fine pigment in a binder ca- 
pable of accepting and retaining the ink on the surface 
of the paper, while the paper absorbs the ink vehicle. 
However, in some instances the paper is unable to in- 
stantaneously absorb the entire amount ot the ink vehi- 
cle. This drawback often results in spreading of the ink 
drops, which creates resolution and sharpness def ects, 
and unduly long drying limes. 

[0003] It is known that inkjet. recording paper may be 
improved by first applying a suitable base coat having 
good absorption characteristics to the paper, before-ap- 
plying the ink receptive top coat.: Such base coatings 
must possess a balance between good coating holdout - 
and adequate water absorbency. It has'also been dis- 
covered that such basecoats must be compatible with 
the subsequently applied ink receptive top coatings for 
good runnability and performance during manufacture. 
[0004] Substrates for inkjet recording sheets must ■ 
rapidly, absorb the vehicle of the inks to reduce drying 
time with. little or no backside show-through. Further. the 
substrate plays a role: in preventing diffusion of :ink' lat- 
erally on the surface of the recording 'sheet in- order to 
achieve high resolution without blurring. Thus, for ob- 
taining color images having good color density and res- 
olution, with good absorptivity and water fastness as 
well as optical brightness, the substrate plays an impor- 
tant role. Paper substrates for ink receptive coatings "are 
generally made from bleached chemical pulp to which"- 
fillers, dyes, and if required, sizing agents and strength 
enhancers are added. An example of a typical paper 
substrate tor use in the manufacture of an Inkjet record- 
ing sheet is disclosed in pending United States patent 
application S.N. 09/020,626 filed February' 9, 1998, * 
owned by the present assignee herein. . 
[0005] It is also known that paper substrates for inkjet 
recording can be improved by applying a basecoat to 
the paper before applying the ink respective top coating. 
Such base coats generally comprise a pigment and 
binder to provide a surface having a porous structure 
which has good absorptivity for the ink vehicle. Exam- 
ples of base coatings for inkjet recording sheets are dis- 
closed, for example, in prior United States patents Nos. 
4,474,847; 5,171,626; 5,670,242; 5,747,148; and 
5,759,673. In particular, the '242 patent discloses typical 
examples of the materials useful for the base coatings 
of inkjet recording sheets to include various known pig- 



ments used in ordinary coated papers, such as kaolin 
. clay, calcined clay, amorphous silica, 7inc oxide, alumi- 
num oxide, aluminum hydroxide, calcium carbonate, 
satin white, aluminum silicate, smectite, magnesium sil- 
s icate, magnesium carbonate, magnesium oxide and 
others. However, in practice, the most often used pig- 
ments tor such basecoats comprise clay, calcium car- 
bonate, amorphous silica and aluminum oxide. Another 
. requirement of the basecoat is that the coating compo- 
se . nenls not interfere in any way with the top coatings 
•■ which.provide the ink receptive surface for such prod- 
ucts. Where adverse reactions occur, the base coat 
components must be changed or altered. 

75 Summary of Invention . 

; [000.6] In the aforementioned pending United. States 
patent application S.N. 09/020,826, a base coating is 
disclosed which comprises as the coating pigment pre- 
20 cipilaled calcium carbonate, calcined clay, and, if de- 
sired, titanium dioxide. Polyvinyl acetate is disclosed as 

- » the preferred binder. This base coating has been found 
. .to be compatible with most top coatings, and when com- 
bined with; a- top -coating containing fumed silica, 

25 . achieved. satisfactory printing results with regard to ink 

• bleed,; drying time and gamut characteristics. However, 
\:tbe 'Same base coating 1 produced undesirable interac- 

- rtioris when used with other top coatings. It was observed 
that the precipitated calcium carbonate in the above dfe- 

30*: scribed .base. coating had a. tendency to destabilize top 
; coatings which were acidic in nature. Thus to overcome 
Hahis* interactionr- and to provide a more universally ac- 
ceptable base coating, the pigment combination dis- 
ir closed he rein was adopted. By.su bst it ut in g a kaolin clay 
35; based. pigment in place of the precipitated calcium car- 

- ^bonate 'pigment utilized in the above , described base 

coating and increasing the calcined clay content, the 
v destabilization mentioned above with the use of acidic 

- top coatings was averted while still achieving the de- 
40 . s'rreo ink-jet printing characteristics. 

[0007] Thus while it was heretofore known that the se- 
lection of a suitable base coating is necessary to obtain 
proper inter color bleed, gamut and ink drying time of 
. the final sheet, it has now been found by the present 
45 - invention that the proper selection of the base coating 
components is also necessary to prevent any undesir- 

• able interactions between the base coating and the top 
coating during the manufacturing process. 

[0008] It is, therefore, a general object of the present 
50 invention to provide a coating composition which may 
be used to coat a surface having superior performance 
for coating said surface and preferably at least one sur- 
face of a recording sheet, in particular a recording cel- 
lulosic, more particularly paper, sheet. 
55 [0009] It is a further object of the invention to provide 
use of a coating composition for coating a surface, pref- 
erably at least one surface of recording sheet, advanta- 
geously of cellulosic, more particularly paper, recording 
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sheet, in one or more coating layers, advantageously to 
form at least a base coat, having such a superior per- 
formance of coating, and notably for inkjet printing for 
example of inkjet recording sheets. '■ 
[0010] It is a further object to provide a coating com- 
position which constitutes a base coating 1or a surface 
and notably a substrate, preferably a recording "sheet, 
in particular a recording cellulosic , more particularly pa- 
per, sheet, which has excellent dimensional stability and 
notably and preferably when used with aqueous'based 
coating compositions which may be aqueous based 
inks. 

[0011] A further object of the present invention is to 
provide a coating composition for a substrate useful in 
the manufacture of inkjet recording sheets, preferably' 
inkjet recording cellulosic or paper sheets, that has little 
or no adverse interaction with the top coatingsVapplied 

; thereto. v - 

. . . - ■ - '••..♦•..-.«* 

. Detailed description ■ r : 

[0012] According to a first aspect, the invention re- 
lates to a coating composition which' may be used to 
coat a surface, preferably atleasfc-one surfaced' a re- 
cording sheet, in particular a recording eel luloac or. pa- 
per sheet, comprising a binder and pigment,' character- 
ized in that said pigment comprises a mixture^ weight 
ratio.-of from about 40-60% Kaolin ciayand 60*40% cal- 
cined clay. . N * 'i*'. :*rv.-f Vfc?" i *tai\ 
[001 3] . Advantageously, said pigment.is consisting es*^ 
sentially of, or is rnadeiortty^of^ the- mixture, Ja'.weight 
ratio, of from about 40.-60%:Kaoliniciay.^ 
cined clay. " "■ - : ;j ■ = : .-r-\,o: -:r . • ^-isrsoo 
[001 4] According to. a particular embodiment peach of 
Kaolin clay and calcined clay . has aa average cparticle"^ 
size in the range of from about: "0.OQ495-O.OO594irnm 
(0.5-0.6 micro-meter). . v J ' -.; p:"^'^:: 
[0015] According, to another pa rticutar. embodiment, 
said coating composition comprises a solvents prefera- 
bly water thereby being an aqueous coating composi-: * 
tion. .TT'O*?? 
[0016] According to another particularly advanta- 
geous embodiment, said. solvent, preferably watec is 
present in and amount sufficient to provide a< coating 
composition with a solid content of less than about 60%- 
and preferably from about 45 to 60% and advanta- 
geously,- said coating composition having a viscosity of 
from about 1500-2000 mPas (1500-2000 cps Brook- 
field, No.2 spindle). 

[001 7] in a most preferred embodiment, the weight ra- 
tio of Kaolin. clay to calcined clay is about 50/50. 
[0018] According to an another particular embodi- 
ment, the binder comprises polyvinyl acetate. 
[0019] According to a second aspect, the present in- 
vention relates to the use of the coating composition as 
defined above or as resulting from the following speci- 
fication, taken as a whole, for coating a surface, prefer- 
ably at least one.surface of a recording sheet, advanta- 



geously of a cellulosic, in particular paper, recording 
sheet, in one or more coating layers, advantageously to 
form at least a base coal. The performing of such a coat- 
ing in one or more coating layers is familiar to one skilled 

5 in the recording art. 

[0020] Advantageously, the use of the coating com- 
position is for forming a base coat of an ink-jet recording 
sheet, preferably an ink-jet recording cellulosic in par- 
ticular paper, sheet comprising a size pressed paper 

to rawstock. 

[0021] According to a third aspect, the present dimen- 
sion further relates to a base coated recording sheet, 
preferably a base coated Celiulosic, in particular paper, 
recording sheet notably 1or ink-jet recording, having ap- 
'5 plied to at least- one surface, thereof the dried residue of 
• Horn -about 2:72 to 4.54 kg/278.7 m 2 (6-10 lbs/ream, 

• ream size 3300ft 2 ) of the invention coating composition 
/• * as defined here above or as resulting from the following 

. specification, preferably an aqueous coating composi- 
te lion. 

[0022] According to an advantageous embodiment, 
v the coated recording sheet has a dried residue of said 
-coating composition providing a Gurley porosit.y^o^said 
recording sheet of from about 200-800 sec/50 ccr£&: 
25 [0023] It results fromvthc above that the basecoSted 
:substrate/of the present invention achieves enhanced 

- ..properties vis-a*vis inkjet printing performance^as^re- 
." suft-of. sr combination:^ rawstock properties and base 

: coaling: The substrate. is preferably alkaline paper hav- 
30 k. ing a -basis .-weight fin the range o1 from aboutn0G£&50 
r - g/m 2 Qnd a caliper of/abdut.0.1 27 mm (5.0 mil). Tfte&ab- 
■ ~ strate ^prepared from a bleached chemicalwood;pulp 

- -. furnish to which there :is--added a sizing agent, sucttras 
- : aikytketene dimer, . and -f illers such as precipitateti-catci- 

35. '.um; carbonate and kaolin clay. The substrate is further 
^.preferably: size pressed with a mixture of starch and sty- 
..r. re ne- mate ic anhydride in a conventional manner. The 
->./.sjze pressed substrate has a Tappi brightness of about 
:- .£85% using Tappi method T-452, a.Tappi opacity of about 

40 93% using Tappi method T-425, Sheffield smoothness 
of- about 150 sec, and a Hercules size of 300-500 sec- 
, onds (10% formic acid). 

. {0024] The base coating of the present invention com- 
prises essentially pigment and binder. The pigment 

4$ . component-is essentially 100% clay and may consist of 
from about 40-60% kaolin clay and 60-40% calcined 
clay: In. a preferred embodiment, the pigment compo- 
nent comprises a 50/50 mixture of kaolin clay and cal- 
cined clay. An example of the kaolin clay useful in the 

so invention is sold under the trademark COVERGLOSS 

• by J. M. Huber corporation. An example of the calcined 
. clay useful in the invention is sold under the trademark 

• ANSILEX BY Engelhard corporation. Both the kaolin 
clay and calcined clay have an average panicle size in 
ss the range of Irom about 0.00495-0.00594 mm (0.5-0.6 
micron). The coating binder is preferably polyvinyl ace- 
tate, but other binders of. the type used in such coatings 
could be substituted. The solids content of the coating 
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is preferably less than about 60% at a viscosity of from 
about 1500-200 mPas (1500-2000 cps Brookfield, No. 
2 spindle), for application using conventional coating ap- 
paratus on a high speed papermachine. The Gurley po- 
rosity of a basestock sample of the present invention is 5 
between about 200-800 sec/50 cc. A preferred product 
would be coated each side with from about 2.72-4.54 
kg/278. 7m 2 (6-10 lb/ream, ream size 3300 ft 2 ). 
[0025] As indicated above, the preferred pigment mix- 
ture for the present invention comprises about 50 parts io 
kaolin clay and 50 parts calcined clay, where the aver- 
age particle size of each pigment component is within 
the same range. This pigment combination provides a 
generally acceptable basecoat useful with a variety of 
ink receptive top coats. 15 
[0026] A unique feature of the present invention is the 
use o1 calcined clay. Calcined clays are, in general, di1- 
ficult to work with in paper coatings, and have in the past 
been best known for use as extenders tor titanium diox- 
ide, where the titanium dioxide component of the coaling 20 
is small. However, calcined clay provides a substantial 
increase in the porosity of the base coating, particularly 
within the preferred particle size range of from about 

0. 00495-0.00594 mm (0.5-0.6 micron), and is a worthy 
substitute for the precipitated calcium carbonate nor- 2S 
mally used in such base coatings. 

[0027] Calcined clays are well known as conventional 
coating components for lightweight printing papers and 
the like, particularly as disclosed in U.S. Patents Nos. 
5,152,834 and 5,755,871. The '834 patent discloses a . 30 
composite pigment comprising weight ratios of from 30: 
70 to 70:30 of titanium dioxide and calcined clay, and 
the "871 patent discloses a high brightness coating com- 
position with a major portion of hydrous kaolin clay and 
a minor portion of a calcined clay where the calcined .35 
clay component comprises only about 15-30 dry parts. 
However, to the best of applicants' knowledge, there is 
no known use of calcined clays in commercial inkjet 
printing papers particularly in the elevated amounts 
used herein. Accordingly, the combination of kaolin clay 40 
and calcined clay in a base coating and notably for an 
inkjet recording cellulosic sheet, in particular paper, as 
disclosed herein is believed to be novel and unobvious. 
[0028] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the *s 
present invention without departing from the scope or 
spirit thereof as defined in the appended claims. Other 
embodiments of the invention will be apparent to those 
skilled in the art from a consideration of the specification 
and practice of the invention disclosed herein, it is in- so 
tended that the specification and examples be consid- 
ered as exemplary only, with the true scope and spirit of 
the invention being indicated by the following claims. 

ss 

Claims 

1 . A coating composition which may be used to coat 



a surface, preferably at least one surface of a re- 
cording sheet, in particular a recording cellulosic or 
• . paper sheet, comprising a binder and pigment, 
- characterized in that said pigment comprises a mix- 
ture, in weight ratio, of from about 40-60% Kaolin 
clay and 50-40% calcined clay. 

2. The coating composition of claim 1, wherein said 
pigment is consisting essentially of, or is made only, 
of, the mixture, in weight ratio, of from about 40-60% 
Kaolin clay and 60-40% calcined clay. 

3. The coating composition of claim 1 or 2, wherein 
each of Kaolin clay and calcined clay has an aver- 
age particle size in the range of from about 
0.00495-0.00594 mm (0.5-0.6 micro-meter). 

4. The coating composition of anyone of claims 1 to 3, 
wherein said composition comprises a solvent, 
preferably water thereby being an aqueous coaling 
composition. 

i 

5. The coating composition of claim 4, wherein said 
solvent, preferably water, is present in an amount 
sufficient to provide a coating composition with a 
solids content of less than about 60% and prefera- 
bly from about 45 to 60% and advantageously, said 
coating composition having a viscosity of from 
about 1500-2000 mPas (1500-2000 cps Brookfield, 
No 2 spindle). 

6. The coating composition of anyone of the preceding 
claims, wherein the weight ratio of Kaolin clay to cal- 
cined clay is about 50/50. 

7. The composition of anyone of the claims 1 to 6, 
wherein said binder comprises polyvinyl acetate. 

8. Use of the coating composition as defined in any- 
one of claims 1 to 7, for coating a surface, preferably 
at least one surface of a recording sheet, advanta- 
geously of a cellulosic, in particular paper, recording 
sheet, in one or more coating layers, advanta- 
geously to lorm at least a base coat. 

9. The use of claim 8, wherein said composition is for 
forming a base coat of an ink-jet recording sheet, 
preferably an ink-jet recording cellulosic, in particu- 
lar paper, sheet comprising a size pressed paper 
rawstock. 

10. A base coated recording sheet, preferably a base 
coated cellulosic, in particular paper, recording 
sheet notably for inkrjet recording, having applied 
to at least one surface thereof the dried residue of 
from about 2.72 to 4.54 kg/278.7 m 2 (6-10 lbs/ream, 
ream size 3300ft 2 ) of a coating composition as de- 
fined in anyone of claims 1 to 7, preferably an aque- 
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11. The coated recording sheet of claim 1 0, wherein the 
dried residue of said coating composition provides 
a Gurley porosity of said recording sheet of from s 
about 200-800 sec/50 cc. 
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(54) Coating composition for use in an ink-jet ink-receptor sheet 



(57) The invention relates to a coating composition. 

This coating composition may be used to coat a sur- . 
face, preferably at least one surface of a recording 
sheet, in particular a recording cellulosic or paper sheet, 
comprising a binder and pigment, characterized in that 
said pigment comprises a mixture, in weight ratio, of 
from about 40-60% Kaolin clay and 60-40% calcined 



clay. 

The preferred pigment component is a 50/50 weight 
mixture of Kaolin clay and calcined clay and the pre- 
ferred binder component is polyvinyl acetate. 

The invention coating composition has been found 
to possess a high absorption capacity for the vehicle of 
an inkjet ink and good compatibility with ink receptive 
top coating applied over the base coat. 
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